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A growing understanding of music therapy with patients with disorders of consciousness
(DOC) has developed from observing behavioral changes and using these to gain new
ways of experiencing this research environment and setting. Neuroscience provides
further insight into the effects of music therapy; however, various studies with similar
protocols show different results. The neuroanthropological approach is informed by
anthropological and philosophical frameworks. It puts emphasis on a research with and
not just on human beings concerning the subject/object question within a research
process. It examines relational aspects and outcomes in the context of working in an
interdisciplinary team. This allows a broader view of music therapy in a reflective process
and leads to a careful interpretation of behavioral reactions and imaging results. This
article discusses the importance of the neuroanthropological perspective on our way of
obtaining knowledge and its influence on therapeutic practice. It is important to consider
how knowledge is generated as it influences the results. Data from two cases will be
presented to illustrate the neuroanthropological approach by comparing quantitative PET
data with qualitative results of video analyses.
Keywords: music therapy, neuroanthropology, disorders of consciousness (DOC), unresponsive wakefulness
syndrome (UWS), Positron Emission Tomography (PET)
Introduction
A growing understanding of music therapy with patients with disorders of consciousness (DOC)
has developed from observing behavioral changes and using these observations to gain new ways
of experiencing the research environment and setting. Music therapy has been used to support
the neural and behavioral rehabilitation of individuals with unresponsive wakefulness syndrome
(UWS) for over 20 years now. An increase in music therapy research points to its importance
(Gustorff and Hannich, 2000; O’Kelly et al., 2013; Magee et al., 2014; Raglio et al., 2014; Magee
and O’Kelly, 2015) and is additionally supported by research on the neurological impact of music
on patients with DOC (Okumura et al., 2014; Verger et al., 2014; Castro et al., 2015).
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Where the aim of music therapy is to support the
rehabilitation of patients with DOC, studies of behavioral
changes are crucial for detecting reactions to music therapy.
Still, the simple observation of behavior poses a risk for
misinterpretation and misdiagnosis (Andrews et al., 1996;
Giacino et al., 2009) because behavioral responses can be limited
by cognitive dysfunctions and masked by the inability to execute
movement and reactions (Giacino et al., 2009; Fingelkurts et al.,
2014; Stender et al., 2014). Neuroscience helps music therapy
gain knowledge of the physiological effects of musical elements,
which is useful for the theoretical foundation of music therapy.
However, images of the brain do not capture the meaning of
music therapy for the patients and the impact on their daily
life (Nettleton et al., 2014). Although neuroscience is a valuable
complement to music therapy research, especially with patients
with DOC, it is an illusion that everything can be seen in the
brain (Cohn, 2004; Nettleton et al., 2014). It is essential for
us to note that we see music therapy as something beyond
the simple act of listening to music. It is a complex process
built around a therapeutic relationship between the patient and
therapist. Therefore, research on music therapy needs a broader
approach and interpretation of results, especially when working
with patients who cannot communicate their experience verbally,
where special attention is required and it is important to find
indications for the effect of music therapy.
In an attempt to bridge the gap between research and
practice we introduce a neuroanthropological perspective to
music therapy research.
The Neuroanthropological Approach
The neuroanthropological approach should be seen as a response
to challenges occurring within an interdisciplinary research
setting, which includes the use of neuroimaging techniques and
multidisciplinary methods. Daniel Lende and Greg Downey,
who are the key actors within this field, have pointed out
a holistic approach, trying to bridge brain and environment,
drawing on insights of anthropology and psychology regarding
individual-environment interaction (Lende and Downey, 2012).
Although it is basically an anthropological approach (Roepstorff
and Frith, 2012), we use the prefix “neuro” to emphasize the
neuroscientific research, the neurorehabilitation environment
and the interdisciplinary approach of our work.
An important, epistemological question, also within
disciplinary borders, is how knowledge is generated and, in
particular, how this influences the research results. The task
was to challenge the research practice itself and simultaneously
collect objective data on changes in brain activity.
The field of neuroanthropology is also described as a
humanistic science (Domínguez et al., 2009). Within the whole
research process each patient is seen as a human subject and
not as an object of the study. We want to conduct research with
the patient and not on the patient. This attitude mirrors the
approach of music therapy itself, which can be seen as a relational
medicine, in which the therapist opens up to the individual
needs of every patient and tries to meet them at an egalitarian
level.
An Anthropological Approach to Music
Therapy
Our concept of music therapy (Tucek, 2014; Tucek et al., 2014)
derives from an anthropological perspective, which historically
developed from the models of traditional oriental music therapy
and ethno music therapy to the current model of music therapy
in Krems. We are oriented toward an individual, bio-psycho-
social approach, asking for individual needs of patients and
their personal meaning of music therapy. Inspired by theories of
embodiment (Csordas, 2002; Storch and Tschacher, 2014), which
describe the engagement of culture and individuals through
sensual perception and experience, we believe that the meaning
of music in therapy develops within the therapeutic session as
a specific tool of communication between the patient and the
therapist. In contrast to the theories describing communication
as an exchange of certain messages between sender and receiver,
we assume that the meaning of communication, as well as of
music and music therapy, develops in an interaction between
humans and their environment. To paraphrase Simon Rattle
(2004), “music is not just what it is, but is that what it means to
the people.”
The basic aim of music therapy is to encourage the individual
resources of the patients and an allostatic regulation (Schulkin,
2004), helping them regain a mental and physical stability.
Therefore, music therapy can be activating on the one hand,
e.g., by moving the patient’s hand on an instrument or along
with a rhythm. On the other hand, it can encourage balance
and relaxation by playing improvisations in e.g., playing to
the rhythm of the patient’s breath. However, as the needs
and meaning of interventions differ from person to person,
the central concern is to meet and approach each patient
individually.
For a positive outcome it is essential to establish a relationship
between the patient and the music therapist. Music therapists
not only work with musical interventions but also via a human
relationship in which music creates a special kind of frame for
this intervention. Within this framework music therapy tries to
find new ways of connecting with the patient and to establish
a communication beyond words; i.e., a way of communicating
on a very emotional and relational level which is based
on patients’ needs and capabilities. From an anthropological
perspective, the aim of music therapy is to transform the foreign,
clinical environment (Umwelt, “around-world”) of patients to
their contemporaries (Mitwelt, “with-world”) (Binswanger, 1963;
Prinds et al., 2013). By addressing the patient individually
and opening up to individual needs and reactions, music
therapy is formed not only for the patient but with the
patient.
Amidst a hospital setting with technical apparatus and
noise, one always runs the risk of losing sight of the human
being. According to our understanding of music therapy, as
it is applied in Krems, one essential aim of music therapy,
especially within intensive care units, is to humanize, also in
terms of existential orientation. Music therapy tries to build a
connection to the patient on an individual, relational level. Being
aware of the patient’s biography and their new and constantly
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changing context, the therapist approaches with an inquiring
attitude.
It is important for the music therapist to get an understanding
of this patient’s culture and include it in their therapeutic
considerations. In this context, culture is not the idea of “isolated
societies with shared cultural meanings” but rather one’s own
“local world,” as e.g., the environment of the patient and their
family. This culture comprises, among others, the patients’
relatives, musical preference, ability to play an instrument and
personality, and affects all aspects of their experiences (Kleinman
and Benson, 2006). This leads us to the point why anthropology,
its core methodology (i.e., ethnography) and its interpersonal,
intersubjective nature are important for a music therapist. They
help us appreciate and humanly engage with the differentness of
a patient, particularly with DOC, and get a deeper understanding
of the patient’s needs. Nevertheless, we are aware of the fact that,
however confident our interpretations might seem to us, they are
always limited by the analytic tools and research methods we use
and by the epistemological limits of what we actually mean by
intersubjectivity (Willen and Seeman, 2012).
Patients with DOC do not only have their “local world,” but
they are in a very special situation in a “liminal period” (Turner,
1967) in which familiar norms are absent and received notions of
personhood are destabilized (Nettleton et al., 2014). Without the
possibility of verbal conversation they have to readapt to a new
situation of life by mourning about the loss of their former life
and by regaining confidence in their current and future situation.
The same holds true for the family members who cannot share
their experience with the patient in the way they are used to,
and have to go through this reorientation process regarding a life
under completely new conditions. The therapist has to be aware
of changes caused by this reorientation syndrome (Steinhoff,
2012) and has to consider the individuality of each person
involved. In order to connect with a person in such a transition it
is important to empathize with the lived human experience of the
patient’s situation and to approach the patient as an individual
human being “facing danger and uncertainty” (Kleinman and
Benson, 2006). To help the patient regain certainty and stability,
building trust can be seen as a basis for therapeutic relationship.
For this, the therapist needs flexibility which is also required in
research with human beings.
Neuroanthropological Perspective in Music
Therapy Research
When it comes to carrying out research within a therapeutic
setting with human interaction as we do in music therapy, many
important aspects happen on a subjective level which cannot be
sufficiently illustrated in objective terms. Domínguez argues that
subjects, subjectivity and understanding are not only absent but
obscured and marginalized in favor of the scientific process and
its results (Domínguez, 2012), and that subjectivity has a negative
attribution per se. But why do we need such a radical omission?
Neuroanthropology takes up the idea that knowledge is
neither built on objective data nor subjective perception alone
(Domínguez, 2012). It does not need an “either/or” nor an “and”
but a “with” in terms of interaction between them. The data
generated by the PET scanner shows the neural changes during
music therapy, but it does not explain the reason for this effect.
While it is important to look at this data, an increase in brain
activity does not tell us much about the patient’s situation. When
and how does a patient actually benefit from music therapy and
what exactly does he benefit from? To answer these questions we
need a more detailed and careful intersubjective interpretation
of interactions between the patient and the therapist (Nettleton
et al., 2014). Qualitative data collected within the therapeutic
setting is essential for our understanding of the effect of music
therapy, as it provides more details on it and strengthens the
interpretations of the results.
We have tried to jump onto this ontology-epistemology
rollercoaster and use insights gained from intersubjective
communications and reflective processes to adapt the
experimental script design. This helps us to ask novel questions
for improving the research process as well as the therapeutic
setting.
To give an example, we would like to describe part of our
pilot study in which we tried new ways of examining the effect
of music therapy on patients with UWS. In a pre-post method
spanning 5 weeks, the neurological effect was measured by
positron emission tomography, the vegetative effect by heart rate
variability and behavioral changes by qualitative microanalysis
of video sequences of the therapy sessions. Four patients were
randomly enrolled either into the music therapy group (n = 2)
or the control group (n = 2) by drawing lots. We want to
illustrate two cases of patients in the music therapy group for
this article to describe the neuroanthropological approach in a
concrete example.
PET results of these two patients show that the brain activity
during music therapy increased after 5 weeks of music therapy
in three observed regions, which are the frontal areas (31/47%),
the hippocampus (28% both) and the cerebellum (31/47%). These
results show that the increase is quite high in both patients.
Considering these results, we could assume that patients may
have shown similar conditions too. But in fact they were different.
Each patient has to be seen as a unique human being with
their own resources and requirements for an individual path to
recovery. This also means that the outcome of music therapy is
often subjective and difficult to generalize. Therefore, we want
to give a description of two of our patients, their music therapy
sessions and the respective outcomes.
The first patient was a 70 year old man, who had been living
with UWS after cardiac arrest for 3 years. His wife came to visit
him at least every second day and provided a lot of information
about his musical biography, preferences and interpretation of
his physical conditions. When she saw the harp that the therapist
brought for the first session, she mentioned that harp music
had always been one of their favorites ever since they had had
a wonderful vacation in Ireland with lots of happy memories
and had wanted to go back there. Therefore, the therapist often
worked with the harp during the first few weeks and played to
him and also with him by guiding his hands and fingers through
the strings. As the patient seemed to be more attentive in the
course of the weeks, the therapist adapted the music to another
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piece of biographical information by singing songs of the 1950s,
which the patient used to play in a band in his youth. In addition
to singing the songs to the patient, the therapist guided his
hands in the rhythm of the songs on a frame drum. The tempo
and dynamics were adapted to the rhythm and condition of the
patient, like, for example, breath and movement. All steps were
described verbally to him.
The second patient was a 60 year old woman. She had
been living with UWS for 4 years. In the first few sessions the
patient experienced a high physical tension, had problems with
secretion and seemed to be too stressed to listen or react to the
music therapy. In a conversation with the patient’s daughter the
therapist found out that she liked to sing, especially traditional
folk songs. As it was Christmas time, the therapist took up
this information and sang Christmas and winter songs to her
in a calm and rhythmic way and reduced verbal speech to a
minimum. This was meant to give her the opportunity to calm
herself down and regulate her physical tension. After rhythmicity
came back into her breathing, the songs were often adjusted to
this rhythm and included deep breaths or pauses.
The therapist constantly observed the patients attentively and
tailored the therapy as well as the research setting to the present
condition and needs of the patient. The therapy was, for example,
adapted to the posture of the patient and the intensity of the
light in the room was changed to fit the patient’s individual
sensitivity. The interpretation of the patient’s needs, conditions
and sensitivity was based on signs like facial expression, tonicity
or breath. By acting attentively and describing everything that
happened to or around the patients, the therapist guided them
through the whole research process turning it into a reciprocal
act.
After 5 weeks of music therapy various changes in the
condition of both participants were observed in video micro
analysis using the transcription software “Feldpartitur,” which
allows an examination of video data by creating a score with
various self-selected levels in intervals of 1 s. In a master’s
thesis these observed levels such as eyes, viewing direction,
breathing of the patient and therapeutic intervention were
evaluated in outcome categories (e.g., wakefulness, attention,
tonus, communication) to gain insight into the behavioral
changes after 5 weeks of music therapy. However, these changes
differed in the two patients. While the subsequent video analysis
indicated that the first patient’s eyes were more open in the fifth
week and he seemed to be more attentive, the second patient had
her eyes closed most of the time and showed less movement.
One could assume that she fell into a deeper state of the UWS.
However, this is a rather limited perspective on a patient. Due to
the individuality of the two patients and the contact in therapy,
the changes are not comparable. From the beginning, the focus
of the therapy was influenced by the behavior and condition
of the patients and the intention of therapy was adapted to
their capabilities and resources. Hence, the therapy with the
first patient followed a more active approach and embraced his
resources by engaging his wakefulness and attention. Due to the
high tension of the second participant and her problems with
secretion, an active approach would not have been appropriate
and possibly even an excessive demand. The goal of music
therapy for the second patient was to support her responses of
relaxation and regulation.
The results show a positive outcome of music therapy with
both patients. Music therapy helped the first patient to increase
his wakefulness and attention. Several levels of observation in
the video analysis represent this outcome: his eyes are more
open in the fifth week, he looks at the instruments and his
eyebrows are raised, indicating concentration. His breath, which
had a constant rhythm in the first week, varies depending on
the activity or intervention in the therapy. Guiding his hands
on a drum or the harp helped him increase his attention and
focus on the instruments. Therefore, therapy changed from a
rather receptive approach to active interventions. Also, more
interaction between the patient and the therapist can be observed
in the video analysis. This is shown by an increase in verbal
explanations and requests by the therapist as well as in the
increase of attention by the patient himself. For the wife of the
first patient this increase in attention was recognizable as well.
She described that her husband started to look around, that more
eye contact was possible and she felt that the music made him
more alert than just talking to him. She also made use of the
possibility to be around during the PET measurement sessions,
where she was allowed to be in the same room as the radial
assistants which had a very calming effect on her, being close to
her husband.
The goal to support relaxation and regulation was also met
for the second patient as the tonus in her body and her face
decreased. The video analysis showed that in the fifth week
secretion and stertorous breathing started to subside shortly
after the beginning of the music therapy and ended completely
after a few minutes. Her breathing even became constant and
rhythmic again. At first glance her wakefulness and attention
appeared to be reduced, having her eyes closed, lying relaxed
and without movement. However, we interpreted the changes
in her condition as positive, as she seemed to be more relaxed
and physically stable. But how do we know if this is really true?
Our interpretation does not only derive from video analysis,
which poses as a snap-shot of single therapy sessions, but also
from interdisciplinary exchanges within our research group, with
care givers, relatives, therapists and neurologists and from the
perception of the therapist during the therapy sessions. An
important perspective and source of knowledge is the view of the
patients’ relatives, since they are usually very close to them and
can provide valuable information about their behavioral change.
All of this information was recorded in protocols and a
research diary which supported the analysis with qualitative data.
According to Csordas (2004), “Perception becomes data when
it is used as evidence to establish facts, which are subsequently
elevated to the status of truths and certainties.” Subjective
perception can be valuable and fruitful for research, especially if
patients are not able to communicate their perception directly.
Using it in a reflective process, it complements data by conveying
the individual environment of a human being.
Therefore, we argue that important knowledge is not only
generated via an objective machine but also via human
interaction throughout the whole research process and in the
therapeutic setting at the bedside. Whenever individuals come
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together, experience and knowledge are exchanged, which in turn
creates new kinds of knowledge (Roepstorff, 2001).
However, working in an interdisciplinary team can also lead
to difficulties, since people do not always share the same research
background and framework of thoughts. Coming from different
traditions, they are facing a shared process of knowledge creation
(Roepstorff, 2001) and need to find a way to attune. Being
confronted with the common tensions between ideals of methods
and the realities of research (Roepstorff and Frith, 2012), we
tried to identify these tensions and reflect on them. From a
neuroanthropological perspective the aim is not to avoid these
tensions but to be aware of them and to discuss their influence
on the research results. Moreover, conflicts and tensions can bear
chances of creativity, as they provide room for improvement.
Tensions can be valuable, as they lead to a dialog between
different professions and help consider a broader view.
The benefit of neuroanthropology lies in the open approach
to the complexity of music therapy. The multidisciplinary
proceedings in research allow us to capture various different
processes within this complexity. But still, as in music therapy
practice, the human individual is at the center of the whole
research process. Additionally, it allows the acknowledgment of
the qualitative value of music therapy.
Conclusion
Neuroscience supports the understanding of the effect of music
therapy at the level of brain activity of people with DOC.
However, brain images, like PET, cannot sufficiently determine
the local world and the impact on the patients’ life. An additional
behavioral observation, e.g., video analysis, can give information
on a patient’s condition. However, it is static and inflexible
as it captures only a short period of time. As a patient with
DOC is not able to express himself with the familiar means of
communication, both neuroscience and behavioral observations
pose a risk of misinterpretation. Neuroanthropology can help
bridge this gap by reflecting on the information collected in
the environment of the patient, which is necessary for a careful
interpretation of data.
We suggest taking the entire research project including
the experiences, sensation, meaning, and perception into
consideration as an important source of knowledge, to bring
together the different inner and outer worlds of every individual
involved and to realize the importance, not only of the objective
data but also of the lived experience, relationship aspects and all
the social interactions.
When dealing with humans, and especially patients with
DOC, the question should be howwe can improve their situation.
Is it the ideal to have tightly controlled experiments and behave
like a personalized robot in order to collect “objective” data or
could it be different? Could the research process itself be more
open, fluent and flexible according to the individual and the
situational needs? Another question that still needs consideration
is: Howwould we then deal with the amount of data collected and
measure a successful research result?
We know that in reality a research process can never be 100%
controllable (Roepstorff, 2001).Why not take this finding and use
it for research itself?
Combining anthropological methods like the ethnographic
investigation with neuroscientific quantitative data collection
and behavioral measures can provide further understanding of
what is really happening during the music therapy interventions.
In particular ethnographic insights can help us with the
interpretation of research results and inspire us to ask novel
questions (Domínguez et al., 2009).
The fact that an observed and described phenomenon
is difficult to confirm does not provide sufficient evidence
against its authenticity or importance. Nevertheless, we need
to develop more powerful methods with which to study
such phenomenon and thus make them comprehensible and
valuable for a music therapist in daily clinical practice. DOC
pose many unanswered questions due to the inability of the
patients to communicate their own perceptions and views.
However, considering not only snap-reading methods but a
broader view of the patients’ environment could help us gain
more knowledge on music therapy and approach the patients
directly.
To achieve this, an intense self-reflecting process of the
therapist and researcher is required. The University of Applied
Sciences Krems encourages and supports this self-reflecting
process from the beginning of its music therapy program in order
to impart the importance of a neuroanthropological perspective
to future generations of music therapists and researches. This
will hopefully help improve the neuroscientific research onmusic
therapy and lead us toward a deeper comprehension of our work
with the patients.
Acknowledgments
We acknowledge the contributions of the Region of Lower
Austria, the Lower Austrian Hospital Holding and the Lower
Austrian Health and Social Fund (NÖGUS) and all contributors
of the different related institutions who made this study possible
by personal or organizational effort. We also want to thank
Denise Kleiss and Veronika Dornhofer for help with the English
editing.
References
Andrews, K., Murphy, L., Munday, R., and Littlewood, C. (1996). Misdiagnosis of
the vegetative state: retrospective study in a rehabilitation unit. Br. Med. J. 313,
13–16. doi: 10.1136/bmj.313.7048.13
Binswanger, L. (1963). Being-in-the-World: Selected Papers of Binswanger. New
York, NY: Basic Books.
Castro, M., Tillmann, B., Luauté, J., Corneyllie, A., Dailler, F., André-
Obadia, N., et al. (2015). Boosting cognition with music in patients
with disorders of consciousness. Neurorehabil. Neural Repair 2, 3. doi:
10.1177/1545968314565464
Cohn, S. (2004). Increasing resolution, intensifying ambiguity: an ethnographic
account of seeing life in brain scans. Econ. Soc. 33, 52–76. doi:
10.1080/0308514042000176739
Frontiers in Neuroscience | www.frontiersin.org 5 August 2015 | Volume 9 | Article 273
Vogl et al. Neuroanthropological perspectives in music therapy
Csordas, T. J. (2002). Body, Meaning, Healing. New York, NY: Palgrave Macmillan.
Csordas, T. J. (2004). Evidence of and for what? Anthropol. Theory 4, 473–480. doi:
10.1177/1463499604047922
Domínguez, D. J. F. (2012). Neuroanthropology and the dialectical imperative.
Anthropol. Theory 12, 5–27. doi: 10.1177/1463499612436459
Domínguez, D. J. F., Lewis, E. D., Turner, R., and Egan, G. F. (2009). The brain in
culture and culture in the brain: a review of core issues in neuroanthropology.
Prog. Brain Res. 178, 43–64. doi: 10.1016/S0079-6123(09)17804-4
Fingelkurts, A. A., Fingelkurts, A. A., Bagnato, S., Boccagni, C., and Galardi,
G. (2014). Do we need a theory-based assessment of consciousness in
the field of disorders of consciousness? Front. Hum. Neurosci. 8:402. doi:
10.3389/fnhum.2014.00402
Giacino, J. T., Schnakers, C., Rodriguez-Moreno, D., Kalmar, K., Schiff, N.,
and Hirsch, J. (2009). Behavioral assessment in patients with disorders of
consciousness: gold standard or fool’s gold? Prog. Brain Res. 177, 33–48. doi:
10.1016/S0079-6123(09)17704-X
Gustorff, D., and Hannich, H. J. (2000). Jenseits des Wortes: Musiktherapie mit
Komatösen Patienten auf der Intensivstation. Bern: Verlag Hans Huber.
Kleinman, A., and Benson, P. (2006). Anthropology in the clinic: the
problem of cultural competency and how to fix it. PLoS Med. 3:e294. doi:
10.1371/journal.pmed.0030294
Lende, D. H., and Downey, G. (2012). Neuroanthropology and its applications:
an introduction. Ann. Anthropol. Pract. 36, 1–25. doi: 10.1111/j.2153-
9588.2012.01090.x
Magee, W. L., and O’Kelly, J. (2015). Music therapy with disorders of
consciousness: current evidence and emergent evidence-based practice. Ann.
N.Y. Acad. Sci. 1337, 256–262. doi: 10.1111/nyas.12633
Magee, W. L., Siegert, R. J., Daveson, B. A., Lenton-Smith, G., and Taylor,
S. M. (2014). Music therapy assessment tool for awareness in disorders of
consciousness (MATADOC): standardisation of the principal subscale to assess
awareness in patients with disorders of consciousness. Neuropsychol. Rehabil.
24, 101–124. doi: 10.1080/09602011.2013.844174
Nettleton, S., Kitzinger, J., and Kitzinger, C. (2014). A diagnostic illusory? The case
of distinguishing between “vegetative“ and “minimally conscious“ states. Soc.
Sci. Med. 116, 134–141. doi: 10.1016/j.socscimed.2014.06.036
O’Kelly, J., James, L., Palaniappan, R., Taborin, J., Fachner, J., and Magee, W.
L. (2013). Neurophysiological and behavioral responses to music therapy in
vegetative and minimally conscious states. Front. Hum. Neurosci. 7:884. doi:
10.3389/fnhum.2013.00884
Okumura, Y., Asano, Y., Takenaka, S., Fukuyama, S., Yonezawa, S., Kasuya, Y.,
et al. (2014). Brain activation by music in patients in a vegetative or minimally
conscious state following diffuse brain injury. Brain Inj. 28, 944–950. doi:
10.3109/02699052.2014.888477
Prinds, C., Hvidt, N. C., Mogensen, O., and Buus, N. (2013). Making existential
meaning in transition to motherhood – A scoping review. Midwifery 30,
733–741. doi: 10.1016/j.midw.2013.06.021
Raglio, A., Guizzetti, G. B., Bolognesi, M., Antonaci, D., Granieri, E., Baiardi, P.,
et al. (2014). Active music therapy approach in disorders of consciousness:
a controlled observational case series. J. Neurol. 261, 2460–2462. doi:
10.1007/s00415-014-7543-0
Rattle, S. (2004). Interview in the Movie “Rhythm is it” [DVD]. Directed by T.
Grube and E. S. Lansch. Berlin: Alive - Vertrieb und Marketing/DVD.
Roepstorff, A. (2001). Brains in scanners: an Umwelt of cognitive neuroscience.
Semiotica 134, 747–765. doi: 10.1515/semi.2001.051
Roepstorff, A., and Frith, C. (2012). Neuroanthropology or simply anthropology?
Going experimental as method, as object of study, and as research
aesthetic. Anthropol. Theory 12, 101–111. doi: 10.1177/14634996124
36467
Schulkin, J. (2004). “Introduction,” in Allostasis, Homeostasis, and the Costs of
Physiological Adaptation, ed J. Schulkin (New York, NY: Cambridge University
Press), 1–16. doi: 10.1017/CBO9781316257081.003
Steinhoff, N. (2012). “Loneliness and emptiness - reorientation syndrome after
traumatic brain injury mechanism: access and solutions to this underestimated
problem after traumatic brain injury,” in NATO Science for Peace and Security
Series - E: Human and Societal Dynamics, Vol. 86, ed B. K. Wiederhold
(Amsterdam: IOS Press), 187–191.
Stender, J., Gosseries, O., Bruno, M.-A., Charland-Verville, V., Vanhaudenhuyse,
A., Demertzi, A., et al. (2014). Diagnostic precision of PET imaging
and functional MRI in disorders of consciousness: a clinical
validation study. Lancet 384, 514–522. doi: 10.1016/S0140-6736(14)6
0042-8
Storch, M., and Tschacher, W. (2014). Embodied Communication. Kommunikation
Beginnt im Körper, Nicht im Kopf. Bern: Verlag Hans Huber.
Tucek, G. (2014). “Der wandel von einer altorientalischen musiktherapie
zur ethno-musiktherapie sowie zum kremser studienkonzept,” in Wiener
Ringvorlesung Musiktherapie. Grundlagen und Anwendungsfelder – ein
Kurzlehrbuch, eds T. Stegemann and E. Fitzthum (Wien: Praesens; Wiener
Beiträge zur Musiktherapie), 131–144.
Tucek, G., Zoderer, I., Simon, P., Sobotka, M., and Wenzel, C. (2014).
“Grundideen des Kremser Modells der Musiktherapie im Spiegel der
Feldpartitur,” in Videotranskription in der Qualitativen Sozialforschung.
Multidisziplinäre Annäherungen an Einen Komplexen Datentypus, ed
C. Moritz (Wiesbaden: VS-Verlag), 233–249. doi: 10.1007/978-3-658-00
879-6_10
Turner, V. (ed.). (1967). “Betwixt and between: the liminal period in rites de
passage,” in The Forest of Symbols: The Aspects of Ndembu Ritual (Ithaca, NY:
Cornell University Press), 93–111.
Verger, J., Ruiz, S., Tillmann, B., Romdhane, M. B., De Quelen, M., Castro,
M., et al. (2014). Beneficial effect of preferred music on cognitive functions
in minimally conscious state patients. Rev. Neurol. 170, 693–699. doi:
10.1016/j.neurol.2014.06.005
Willen, S. S., and Seeman, D. (2012). Introduction: experience and inquiétude.
Ethos 40, 1–23. doi: 10.1111/j.1548-1352.2011.01228.x
Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.
Copyright © 2015 Vogl, Heine, Steinhoff, Weiss and Tucek. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided the
original author(s) or licensor are credited and that the original publication in this
journal is cited, in accordance with accepted academic practice. No use, distribution
or reproduction is permitted which does not comply with these terms.
Frontiers in Neuroscience | www.frontiersin.org 6 August 2015 | Volume 9 | Article 273
